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Objectives: To determine the effectiveness of a mobile phone text messaging smoking cessation
programme.
Design: Randomised controlled trial
Setting: New Zealand
Participants: 1705 smokers from throughout New Zealand who wanted to quit, were aged over 15 years,
and owned a mobile phone were randomised to an intervention group that received regular, personalised
text messages providing smoking cessation advice, support, and distraction, or to a control group. All
participants received a free month of text messaging; starting for the intervention group on their quit day to
assist with quitting, and starting for the control group at six months to encourage follow up. Follow up data
were available for 1624 (95%) at six weeks and 1265 (74%) at six months.
Main outcome measures: The main trial outcome was current non-smoking (that is, not smoking in the past
week) six weeks after randomisation. Secondary outcomes included current non-smoking at 12 and 26
weeks.
Results: More participants had quit at six weeks in the intervention compared to the control group: 239
(28%) v 109 (13%), relative risk 2.20 (95% confidence interval 1.79 to 2.70), p , 0.0001. This treatment
effect was consistent across subgroups defined by age, sex, income level, or geographic location
(p homogeneity . 0.2). The relative risk estimates were similar in sensitivity analyses adjusting for missing
data and salivary cotinine verification tests. Reported quit rates remained high at six months, but there was
some uncertainty about between group differences because of incomplete follow up.
Conclusions: This programme offers potential for a new way to help young smokers to quit, being
affordable, personalised, age appropriate, and not location dependent. Future research should test these
findings in different settings, and provide further assessment of long term quit rates.

T
here is substantial unmet need for smoking cessation
interventions among young adults. Most smokers start in
their teens, with more than 80% having their first

cigarette before their 18th birthday.1 Over the course of a
year, most young smokers want to quit or cut down.2 3

However, existing effective smoking cessation services, such
as advice from health professionals and nicotine replacement
therapy, are underutilised by young adults. There is limited
direct evidence of smoking cessation interventions demon-
strating efficacy in adolescents, particularly long term.4 5 The
shortage of age appropriate cessation programmes, together
with widespread efforts to market tobacco to younger
audiences, are major reasons for the lack of decline in young
adult smoking levels. New smoking cessation interventions
for young adults, particularly ones that can be inexpensively
provided to large numbers of people, are clearly needed.
Mobile phones could provide an important new delivery

medium for smoking cessation programmes for young adults.
The large majority of young adults in high income countries,
and increasing numbers in middle income countries, own
mobile phones. There are now over a billion mobile phone
users globally, more than owners of fixed line telephones.
The large majority of young adults in New Zealand, as in all
other economically developed countries, now own a mobile
phone. Text messaging (in which up to 160 characters of text
are sent directly from one mobile phone to another) has
become a new communications medium, mostly used by
young adults. For example, over 70 million text messages
were sent daily in the UK in September 2004 (Mobile Data
Association, personal communication). Mobile phones thus
present a new channel for individualised information to be

delivered inexpensively wherever the person is located. This
medium could be used to provide adapted versions of
smoking cessation educational materials with existing
evidence of effectiveness,6 as well as a number of novel
strategies. However, to date no randomised trial has
evaluated the effectiveness of mobile phone based smoking
cessation services. We report here the results of such a trial.

METHODS
We conducted a large, simple randomised trial of a
new smoking cessation service using mobile phone text
messaging.

Participants
People were eligible for inclusion provided they met the
following criteria: aged 16 years or more; currently smoking
cigarettes daily; interested in quitting within the next month
(that is, were in the contemplative stage of change6); able to
send and receive text messages; current owner of a Vodafone
mobile (at the time the trial started Vodafone was the only
telephone network in New Zealand on which all users could
send and receive text messages); English speaking; and able
to provide informed consent to participate in the study. No
restrictions were placed on location within New Zealand. No
restrictions were placed on setting or location for confirma-
tion of informed consent (which was performed with text
messaging) or for data collection, which was conducted by
mobile phone (voice or text message) or by personal visits for
salivary cotinine assessment. Participants were recruited
from adverts placed on popular websites, media articles,
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email and text message mailing lists, and posters at tertiary
education institutions.

Interventions
Participants were allocated to either a control group or to a
group that received a support programme. There were no
restrictions on the use of other smoking cessation strategies
by trial participants—that is, this trial tested the addition of
mobile phone based services to existing practice. All
participants were informed at their baseline interview of
the Quitline and the government subsidy for nicotine
replacement therapy that was available.
Participants allocated to the intervention group received a

programme of interventions, based around setting a quit date
within 30 days of randomisation. They were sent regular,
personalised text messages providing smoking cessation
advice, support, and distraction. This content covered
information relevant to quitting—for example, symptoms to
expect on quitting, tips to avoid weight gain and improve
nutrition, tips to cope with craving; advice on avoiding
smoking triggers; instructions on breathing exercises to
perform instead of smoking; motivational support (for
example success stories, feedback on amount of money and
life years saved) and distraction (for example, general
interest, sports, fashion, trivia, travel). The messages were
developed by a multidisciplinary team including young
adults, Maori health researchers, and experts in adolescent
health, nutrition, cognitive behavioural therapy, and smoking
cessation. About half the messages related to quitting and
about half were of general interest. An algorithm based on
keyword matching was developed to match participant
characteristics (preferences, smoking history, barriers to

cessation, etc) with a database of over 1000 text messages
so that an individualised programme was provided.
Participants’ nicknames were also incorporated into the text
messages. A quit day was negotiated with each participant,
and five messages were sent per day for the week leading up
to the quit day and the following four weeks. On the quit day
a free month of outgoing text messaging also began, with
participants encouraged to tell all their friends and family
they are quitting on that day. This process encouraged
communication and support, and also helped with distrac-
tion, given the time spent in writing and receiving text
messages. Several other text message based services were
provided for the intervention group: Quit buddy (participants
with similar characteristics and quit days were put in touch
with each other); TXT crave (participants could ‘‘pull’’ text
messages on demand by sending a text message to a short
code number and they would receive a tip on how to get
through the cravings); TXT polls (for example, messages sent
to all participants on current topics, and the answers were
sent back to all); and TXT quizzes (questions were sent out,
followed by answers the next day). Six weeks after
randomisation, coinciding approximately with the end of
the free text messaging month, the intervention became
much less intensive, with the number of sent text messages
reducing from five a day to three per week until the end of
the 26 week (that is, six month) follow up. These messages
focused on maintaining cessation among those who had quit.
Control group participants only received one text message

every two weeks, thanking them for being in the study,
providing study centre contact details, informing them that
those who completed follow up would be rewarded with a
free month of text messaging (whether they quit or not), and

Table 1 Baseline characteristics

Control group Active group
Overalln (%)* n (%)*

Female 497 (58.3) 500 (58.7) 997 (58.5)
Age (median (IQR)) 22 (19–29) 22 (19–30) 22 (19–30)
Age group (years)

16–19 304 (35.6) 31.3 (36.7) 617 (36.2)
20–29 353 (41.4) 327 (38.4) 680 (39.9)
30+ 195 (22.9) 212 (24.9) 407 (23.9)

Income level (NZ$)
,15000 215 (25.2) 221 (25.9) 436 (25.6)
15–30000 349 (40.9) 364 (42.7) 713 (41.8)
.30000 274 (32.1) 256 (30.1) 540 (31.1)
Did not answer 15 (1.8) 11 (1.3) 26 (1.5)

Ethnicity
Maori 179 (21.0) 176 (20.7) 355 (20.8)
Pacific 29 (3.4) 31 (3.6) 60 (3.5)
European 544 (63.8) 530 (62.2) 1074 (63.0)
Other 101 (11.8) 115 (13.5) 216 (12.7)

No cigarettes/day (median (IQR)) 15 (10–20) 15 (10–20) 15 (10–20)
Fagerstrom score (median (IQR)) 5 (3–6) 5 (3–6) 5 (3–6)
Roll your own cigarettes 181 (21.2) 188 (22.1) 369 (21.6)
No times tried to quit (median (IQR)) 2 (1–4) 2 (1–4) 2 (1–4)
Nicotine replacement therapy use

Ever 222 (26.0) 244 (28.6) 466 (27.3)
Current 9 (1.1) 9 (1.1) 18 (1.1)

Nicobrevin use
Ever 25 (2.9) 36 (4.2) 61 (3.6)
Current 0 (0) 1 (0.1) 1 (0.1)

Bupropion use
Ever 14 (1.6) 18 (2.1) 32 (1.9)
Current 0 (0) 1 (0.1) 1 (0.1)

Quitline use
Ever 86 (10.1) 83 (9.7) 169 (9.9)
Current 8 (0.9) 4 (0.5) 12 (0.7)

Other quit aids use
Ever 33 (3.9) 32 (3.8) 65 (3.8)
Current 1 (0.1) 3 (0.4) 4 (0.2)

Any quit aid or product in current use 17 (2.0) 18 (2.1) 35 (2.1)

*Unless otherwise indicated; IQR, interquartile range.
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reminding them of the time until their free month at the end
of follow up.

Objectives
The primary objective of the trial was to assess whether a
programme of text messaging could increase smoking
cessation.

Outcomes
The main outcome of the trial was the prevalence of current
non-smoking (that is, not smoking in the past week) six
weeks after randomisation. Secondary outcomes included:
biochemically verified abstinence at six weeks; self reported
current non-smoking at 12 and 26 weeks; and continuous
abstinence at 26 weeks—that is, 24 week continuous
abstinence. Potential adverse outcomes were rates of car
crash and of ‘‘text thumb’’, defined as ever having pain in the
thumb or finger joints when TXTing during the six months.
All baseline data collection was by voice over mobile phone,
confirmation of informed consent was performed using text
messaging, and follow up data were obtained using voice and
text messaging. Participants were informed at the outset of
the study that baseline levels of smoking and reports of
quitting may be verified, which may improve the veracity of
self reported data.7 A 10% random sample of participants
from three main cities (Auckland, Wellington, and
Christchurch) were selected at baseline for personal visits
at a time and place of their choice to assess salivary cotinine
concentrations. In addition, a random sample of 100
participants from these cities who reported quitting at six
weeks was selected for salivary cotinine assessments. Every
attempt was made for these visits to occur as soon as
possible, but they were often a week after the report and so
some participants relapsed before the visit. People collecting
and analysing the samples were unaware of treatment
allocation.

Sample size
A sample size of 1700 was selected to provide 90% power to
detect a one third increase in reported smoking cessation
with 90% power at p = 0.05, assuming a 30% rate of
reported quitting in the control group.

Randomisation
Age, sex, number of cigarettes, and stage of change are used
as stratification factors in the minimisation algorithm.8

Allocation concealment
Central telephone randomisation was employed, with the
sequence concealed until interventions were assigned.

Implementation
Research staff taking the calls generated the allocation
sequence, enrolled participants, and assigned participants to
their groups.

Blinding (masking)
Participants were aware of which group they were allocated
to, but follow up methods were identical for all participants,
with any follow up phone calls made by staff unaware of the
treatment allocation.

Statistical methods
Data were analysed following a pre-specified analysis plan.
Simple x2 analyses compared the proportion quit by treat-
ment group, with estimation of relative risks, 95% confidence
intervals, and two sided p values. The number of cigarettes
smoked and Fagerstrom score (a measure of nicotine
dependence9) during follow up were compared with analysis
of covariance. The role of possible baseline effect modifiers
including the stratifying variables and confounders was
assessed with standard logistic regression analyses and was
to be reported if the estimate of treatment effect on the

Lost to follow up at 26 weeks
(n = 261)

Lost to follow up at 6 weeks
(n = 46)

Allocated to active
(n = 852)

Randomised
(n = 1705)

Assessed for eligibility
(n = 2644)

Lost to follow up at 26 weeks
(n = 179)

Lost to follow up at 6 weeks
(n = 35)

Allocated to control
(n = 853)

Excluded (n = 939)
Ineligible smoking status (n = 151)
Not NZ resident (n = 3)
Refused saliva test (n = 109)
Age under 16 (n = 50)
Other/unknown (n = 626)

Figure 1 Flowchart of recruitment and
retention of participants throughout the
trial.
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primary outcome changed by greater than 10%. Participants
without follow up data were assumed to be still smoking in
the primary analysis. Secondary analyses were performed
assuming that participants with no follow up data either: had
the same smoking status as at last follow up; or were all non-
smoking; or were all smoking in the intervention group.
Additional sensitivity analyses assumed that the rate of non-
confirmed quitters for the whole trial was the same as for the
sample assessed for salivary cotinine. Prespecified subgroup
analyses were planned providing there was a treatment effect
of at least three standard deviations in the primary outcome.

RESULTS
Baseline characteristics and follow up
Overall, the mean age of participants was 25 years and 58%
were female (table 1).
At baseline, the mean (SD) number of cigarettes smoked

per day was 15 (3), and the average number of previous quit
attempts was two per person. Overall 27% of people had
previously used a nicotine replacement product and less than
10% had used any other product or service. Of 101 individuals
selected for salivary cotinine verification of baseline smoking
status, a total of 61 attended the test, of whom 56 (92%) had
concentrations of over 15 ng/ml (that is, were confirmed as
current smokers). Follow up data were available from 95% of
participants for the primary outcome at six weeks (fig 1,
table 2).
However, follow up rates were lower at six months,

especially in the intervention group (69% v 79% in the
control group, p = 0.01). This is likely to reflect the fact that
the control group received a month of free text messaging in
return for continuing to participate until the 26 week follow
up call. However, because of limited resources, there was no
similar follow up incentive for the active group.

Effects on smoking cessation at six weeks
The primary outcome of smoking cessation at six weeks was
more common in those allocated to the active group. More

participants reported quitting at this time point in the active
group compared to the control group: 239 (28%) v 109 (13%),
relative risk 2.20, 95% confidence interval (CI) 1.79 to 2.70;
p , 0.0001 (table 3).
This treatment effect was consistent across subgroups

defined by factors such as age, sex, income level, or
geographic location (p homogeneity . 0.2) (fig 2).
The results of salivary cotinine verification for those

reporting to have quit at six weeks are shown in table 4.
These demonstrate over-reporting of quit rates, with no

clear evidence that this occurred at different rates in the
intervention and control groups. The relative risk estimates
for the primary outcome were not substantially altered in
sensitivity analyses adjusting for missing data and salivary
cotinine verification tests. A number of sensitivity analyses
were performed to assess the potential impact of missing
follow up data, misclassified quit status, and adjustment for
baseline prognostic variables (table 3). As can be seen, under
all the relevant scenarios there remains a statistically definite
increase in smoking cessation rates at six weeks, even under
the most conservative assumptions. However, assuming that
the rate of true quitters for the whole trial was the same as
for the sample assessed for salivary cotinine, the absolute
difference in quit rates at six weeks is reduced (7.7% in the
adjusted analyses, as compared to 15.3% in the unadjusted
analyses). Thus the ‘‘number needed to treat’’ was approxi-
mately 13—that is, one extra quitter for every 13 allocated
the intervention.

Effects on smoking cessation at 12 and 26 weeks
There remained an increase in prevalence of non-smoking in
the active group compared to the control group at 12 weeks
follow up (table 5).
However, the between group differences were less clear at

26 weeks. While reported quit rates remained high in the
active group, there was an increase in reported quit rates
among the control group (from 13% at six weeks to 24% at 26
weeks). Also, there were more lost to follow up in the active

Table 2 Number of participants with follow up data at each time point

Control Active Total Difference between
groupsn (%) n (%) n (%)

Number randomised 853 (50.0) 852 (50.0) 1705 (100.0)
Number with follow up data at 6 weeks 818 (95.9) 806 (94.6) 1624 (95.2) p = 0.2
Number with follow up data at 12 weeks 788 (92.3) 746 (87.1) 1534 (89.7) p = 0.0009
Number with follow up data at 26 weeks 674 (79.0) 591 (69.4) 1265 (74.2) p =,0.0001

Table 3 Treatment effects on number of participants achieving smoking cessation at six weeks

Control Active
RR (95% CI) p Valuen (%) n (%)

Main analysis
Missing status assumed smoking 109 (12.8) 239 (28.1) 2.20 (1.79 to 2.70) ,0.0001
Sensitivity analyses
Missing status: assumed not smoking� 144 (16.9) 285 (33.5) 1.98 (1.66 to 2.36) ,0.0001
Missing status: assumed not smoking in control group only` 144 (16.9) 239 (28.1) 1.66 (1.38 to 2.00) ,0.0001
Adjustment for salivary cotinine verification1 51 (6.2) 112 (13.9) 2.23 (1.62 to 3.06) ,0.0001
Adjustment for salivary cotinine verification and test attendance� 20 (2.4) 44 (5.5) 2.23 (1.32 to 3.75) 0.002
Restriction to only those with salivary cotinine verification 6 (0.7) 17 (2.0) 2.84 (1.12 to 7.16) 0.02

*Assumes all participants with missing smoking status were smoking.
�Assumes all participants with missing smoking status were not smoking.
`Assumes participants with missing smoking status in the control group were not smoking but participants with missing smoking status in the active group were
smoking.
1Assumes the proportion of non-confirmed quitters in the sample assessed for salivary cotinine (that is, 23/49 =0.47) was the same for the whole trial population.
�Assumes the proportion of non-confirmed quitters for the sample selected for salivary cotinine (including those selected for test but who did not attend,
23/125 =0.18) was the same for the whole trial population.
CI, confidence interval; RR, relative risk.
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group, and so assumptions of smoking status for those lost to
follow up made important differences to the treatment effect
estimates. At 26 weeks, there were more participants in the
active group who had abstained from smoking for 24 weeks,
but the confidence intervals were wide, ranging from little or
no effect to a more than a doubling in abstinence rates.

Effects on other outcomes
Those reporting to have quit at 26 weeks were also asked
about their confidence in staying quit, ranging from ‘‘not at
all’’ to ‘‘extremely confident’’. The distribution of answers
were skewed to being more confident in the active group
(x2 test p = 0.04)—for example, 71 (33%) of quitters in the
active group felt extremely confident in staying quit,
compared to 41 (20%) in the control group. Among those
smoking at 26 weeks, there was a small reduction in the
number of cigarettes smoked per day (7.3 v 8.5, p = 0.03), a
shift in the distribution of stage of change towards

preparedness for quitting (p = 0.005), but no clear differ-
ence in Fagerstrom scores (3.4 v 3.2, p = 0.4).
During the 26 week study period there was no difference in

the rate of pain in the thumb or finger joints during texting;
52 (6.1%) in the active group compared to 48 (5.6%) in the
control group (RR 1.08, 95% CI 0.74 to 1.59; p = 0.7). There
was also no difference in car crash rates: 38 (4.5%) in the
active group versus 43 (5.0%) in the control group (RR 0.88,
95% CI 0.56 to 1.35; p = 0.6). Overall, a total of five crashes
occurred during or after sending a text message and three
occurred while smoking.

DISCUSSION
This trial showed that a text messaging based smoking
cessation programme about doubled quit rates at six weeks.
This treatment effect was consistent across major subgroups
defined by age, sex, income level, and geographic location.
Reported quit rates remained high at six months, but there
was some uncertainty about between group differences
because of incomplete follow up.
The two main shortcomings of the trial lay in the over-

reporting of quitting status and the comparatively large and
differential loss to follow up. These factors are unlikely to
have biased the treatment effect estimates at six weeks, since
at that time follow up was high and over-reporting rates
appeared similar in both groups. Over-reporting of quit status
is a common finding in smoking cessation studies, especially
among young adults.10 This might be particularly expected if
participants were aware that only a fraction would undergo
confirmation of quit reports. These verification visits were
limited by resource constraints, given the considerable
dispersal of the trial participants (which is, of course, one
of the potential advantages of the intervention in terms of

64
Relative risk of quitting (95% confidence intervals)

1 2

RR = 2.20 (1.79 to 2.70), p < 0.0001

Region

Overall

South Island
Rest of North Island
Auckland

No previous quit attempts

4+
2–3
0–1

Type of cigarette

Both
Roll your own
Ready made

Fagerstrom score

7+
4–6
0–3

No. cigarettes per day

20+
11–19
< 11

Income level ($NZ)

> $30k
$15–30k
< $15k

Age

30 years +
20–29 years
<20 years

Sex

Basleline characteristic Increase in quit rates

Male
Female

Figure 2 Effect of text message based
smoking cessation programme on
smoking cessation at six weeks, by
subgroup. The relative risk of current
non-smoking at six weeks after
randomisation is plotted overall, and
for several subgroups. The diamond
centre and the vertical line that runs
through it are placed at the overall
relative risk and the squares are placed
at the relative risk for each subgroup.
The squares are larger where there are
more events, as their size is
proportional to the inverse variance.
The 95% confidence intervals are
represented by the width of the
diamond for the overall effect and by
the horizontal lines for effects in each
subgroup.

Table 4 Results of salivary cotinine assessments among
those reporting to have quit at six weeks

Control Active Total
n (%) n (%) n (%)

Cotinine concentration (ng/ml)
0–15* (not smoking) 6 (14.3) 17 (20.5) 23 (18.4)
.15 (smoking) 12 (28.6) 14 (16.9) 26 (20.8)

Invited to take test but didn’t
attend

24 (57.1) 52 (62.7) 76 (60.8)

Total 42 (100) 83 (100) 125 (100)

*Comparison of proportion not smoking between control and active gives
p value = 0.2.
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scalability and provision to many people over a wide
geographic area). Initial piloting indicated that without an
incentive, follow up rates might be low for this age group,
especially in the control group. Because of resource con-
straints, we could only offer an incentive to the control group
(a month of free text messaging) to continue with follow up.
Consequently follow up rates reduced to around 67% in the
intervention group and 78% in the control group by six
months. The reported quit rates increased over time in the
control group, suggesting that some participants thought that
their free text month was dependent on them reporting to
have quit. This would lead to underestimation of treatment
effects at six months.
Smoking cessation is likely to have very substantial public

health benefits, that are complementary to smoking preven-
tion interventions.11 Certainly, the benefits of even modest
increases in smoking cessation are likely to vastly outweigh
any plausible risks of cell phone use.12 This mobile phone text
messaging programme offers potential for a new way to help
young smokers to quit, with the advantages of being
relatively inexpensive, personalised, and age appropriate. It
could assist traditionally hard to reach groups, being easily
deliverable across wide geographic areas, and benefiting from
the fact that mobile phones are with the person most of the
day and mobile ownership is generally much higher than for
computers, especially among lower socioeconomic groups.13

The service may complement other potential reasons for
mobile phones to displace smoking, such as competition for
limited cash, satisfaction of adult aspirations, and peer group
bonding.14 It might also lead to major new players entering
the smoking cessation field, such as mobile phone operators
and handset manufacturers, whose marketing campaigns are
highly influential among young adults.
The consistency of results across diverse population groups

within this trial suggests the intervention may have good

generalisability, but further trials are warranted in different
geographic and cultural settings, with more information on
verified long term quit rates. Future research should test
improvements in this programme, including the opportunity
for integration with existing programmes (especially
Quitlines and nicotine replacement therapy provision) and
use of newer multimedia phones, which offer further
opportunities for provision of quit information and distrac-
tion activities. Trials in developing countries are particularly
important, given the impending scale of the tobacco
epidemic15 16 and the need for smoking cessation if this
epidemic is to be blunted in the first half of this century.
There will be increasing overlap between the world’s smokers
(currently numbering 1.3 billion, of whom more than three
quarters live in developing countries17 18) and the world’s
users of text message capable mobile phones (currently
numbering 1.1 billion but predicted to increase to 2 billion by
2006, with the large majority of that increase occurring in
developing countries19). For example, in China, where one
third of the world’s cigarettes are consumed,18 there are more
than 250 million mobile phone users and more than five
million new subscribers each month.20
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What this paper adds

Health education materials can improve smoking cessation,
especially when they are personalised, but most trials have
evaluated written materials. No trial has evaluated the
effectiveness of mobile phone based smoking cessation
services.
This trial showed that a text message based intervention

can increase smoking cessation rates. The programme offers
potential for a new way to help young smokers to quit, being
affordable, personalised, age appropriate, and not location
dependent.
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